The dispersion and mixing of pollutant plumes during long 4 range transport across the North Atlantic is studied using ensembles of dif- 
Introduction
Simulations of global atmospheric composition designed to investigate climate change 20 and regional air quality issues rely on numerical models of transport and chemistry. This on the 18 July with a peak at 6 km although the gradients are smoothed out due to too 169 much diffusion (see Fig.1 ).
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Diffusive Ensemble Reconstructions
Turbulent mixing in a strongly stratified atmosphere originates mostly from vertical dis- These differences may be related to the fact that the plume is more fragmented after 
Uncertainties in the Lagrangian reconstructions
The first important source of error is the representation of advective transport. Small 
transformation of an infinitesimal spherical cloud surrounding a particle into an ellipsoid 262 in a local reference frame relative to the parcel. is likely due to an overestimate of vertical transport of pollution by MOCAGE. 
Relation to Eulerian global models
In this section, we relate the estimates of diffusivity obtained in this study to the "diffu- scheme [Russell and Lerner , 1981] , second order moments [Prather , 1986] 
Conclusions and outlook
We have studied the dynamical evolution of a forest fire plume during long-range trans- shear reach the diffusive scale, in general the decay rate in controlled by the strain itself.
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The Lyapunov exponents, a measure of the strain, estimated inside the plume range be- 
